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Intrinsic Charm?

Standard PDF Paradigm:
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Test empirically: m;s; \ > - \J
fit an unbiased charm PDF!
(in a global PDF fit, e.g. NNPDF)
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VFENS:



VENS for IC

RDB, Bonvini, Rottoli: JHEP 1511 (2015) 122 (arxiv:1510.02491)
RDB, BertoneBonvini, Forte,Groth-Merrild, Rojo, Rottoli:
Phys Lett B754 (2016) 49 (arXiv:1510.00009)



Factorization (DIS)
Notation: PDFSQ iy  ¢iQ, & “Gofohcicdhi b, 'Q i, ignorechoioidl
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The VENS

A Combine the 3FS with the 4FS:
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Iarge logs large logs  removedarge logs  no large logs!
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ACOT PRD50 (1994) 3102

A FONLL prescription: CGN hepph/9803400
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Perturbative Charm: the S-VFENS

A Constraint: nNo Ol ntrinsi c o6 rirbBy@: o032
"Q is scale independent : se@ q Tt
#E ACHOE Al OBEBDMMO QO OAAOEOA
Q) 0 @h s Q)0 (@h )80 (cf matching)

Then'd’ &6 (Gh )3 Q & (@h )50 (4h )8 Q hOoidOEd/C |, |

o 6C@h ) 6'M@h)s o @h) 6C0mh )s o 690 Hs 0
\ ) \ )

Y L,
light SI/ heavy, but Tt
Treat all incoming heavy quark lines as massless KOS hepph/0003035
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A Thelntrinsic Charm correction
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guark lines massless



VFNS

Sample Diagrams
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VENS vs SVFENS

A if we believe that'Q m( 60 n o ude BMF-NS (exact, order by order)
A if webelievethat™ @ DO p ( 61 ar gseVFNSIéxact, order by order)

A it we believe thald DG (—)( 6 s m& hipn
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3-Ois a small computable poweorrn(cf TMC):
SVFNS is a good approximation: but VFNS is better

With unbiased fitted charnthus VENS, need 1,
3FS diagrams with incoming massive quark: ", | ', ™

Hoffmann & Moore: Z Phys C20(1983)71
Kretzer& Schienbeinhepph/9805233




Fitted Charm

NNPDF: RDB,Bertone Bonvini, CarrazzaForte
Guffanti, Hartland,Rojo, Rottoli: arXiv:1605.06515

Use NNPDF3.0: NLO VFNS: fittedd ohQ ¢h [0 df
296 free parameters, 3866 data pts
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Kinematic coverage of charm structure function data
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A\ EMC"O (J. J. Aubert et alNucl. Phys. B213 (198331): difficult? i not included in most fits
©y HERAO (H. Abramowiczet al.,Eur.Phys.JC73 (2013P311): easy? already in NNPDF3.0

Are these data even mutually compatible?



NNPDF3IC vs NNPDF3.0

NNPDF3 NLO m, = 1.47 GeV (pole mass)
Experiment Nyat Y%/ Ngat e i
fitted charm | perturbative charm
NMC 325 1.38 1.34
SLAC 67 1.21 1.32
BCDMS 581 1.28 1.29
CHORUS 832 1.07 ol |
NuTeV 76 0.62 0.62 EMC errors
L BEMC 16 |<1.09 32] =>—— |5timestoo
O | HERA inclusive | 1145 F; 19 small?!
—~~HERA F¢ 47 | 1.14 1.09 >
DY E605 104 0.82 — 0.84
DY ES866 85 1.04 143
CDF 105 1.07 1.07
DO 28 0.64 0.61
ATLAS 193 1.44 1.41
CMS 253 1.10 1.08
LHCb 19 0.87 0.83
o (1) 6 0.96 0.99 —
Total 3866 | L.150 1176 > | F'ttg;ggggt‘;ces

EMC 'O data fine- provided charm is fitted!
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EMC charm structure functions
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EMC charm structure functions
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Strong evidence for fitted charm



Perturbative vs Fitted Charm

Bump at
large x

Reduced
at small x

New shape, larger uncertainties

Charm momentum fraction:
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NNPDF3 NLO, m_ " =1.47 GeV, Q=1.65 GeV
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=====- Perturbative Charm

Light partons essentially unchanged



